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AMENDMENT ACCOMPANYING APPLICATION 



Honorable Commissioner for Patents 
United States Patent and Trademark Office 
Washington DC 20231 

Dear Sir: 

The present application is the national filing of International Application No. 
PCT/EP99/04085. Before calculation of the filing fee for the United States, it is requested that 
the application be amended as follows: 

In the claims: 

Cancel claims 1-12 without prejudice, and substitute claims 13-32 as follows: 

13 . A vacuum tight coupling for end portions of two tubular sections, the size of the inner 
space of a first end portion being smaller than that of a second end portion, the second 
end portion having a flange extremity axially slidable over the first end portion to abut 
the flange extremity against a peripheral outer abutment ring on said first end portion, 
the coupling comprising at least one sealing ring between said end portions in their 



overlapping contact area and further comprising a clamping ring with a substantially 
cylindrical outer surface and being composed of two substantially equal halves, each 
clamp half having a semi-circular or U-shaped cross section with an inwardly oriented 
recess, said recess enclosing said flange extremity and said abutment ring and being 
adapted to positively, solidly and axially clamp the abutment ring against the flange 
extremity, the two ring halves being fixed to each other at their extremities by means 
of fixing means comprising in at least one place bolting means, the axis of which is 
perpendicular to the longitudinal axis of the coupled tubular sections and substantially 
tangential to the clamping ring periphery. 

Q 14, A coupling according to claim 13 wherein said flange extremity is a separate ring. 

% 15. A coupling according to claim 13, wherein the ring halves, besides said bolting means 

m 

for fixing their extremities in one place comprise pivoting means for fixing them in 
^•^^ their opposite extremities. 

16. A coupling according to claim 13, herein the first end portion comprises a tubular 
insert coupled between a tubular section and said second end portion, and wherein the 
insert end facing the tubular section is a ring which can slide axially over said tubular 
section whereas the opposite insert end is a ring over which said second end portion can 
slide. 
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17. A coupling according to claim 13, wherein the length of the overlap portion between 
the first and second tube portions is 50% or less, preferably 30% or less, more 
preferably 20% or less of the inner diameter of the first portion. 

18. A coupling according to claim 13, wherein the length of the overlap portion between 
the first and second end portions is 5 % or more of the inner diameter of the first 
portion. 

19. A coupling according to claim 13, wherein the coupling is a high vacuum or ultra-high 
vacuum coupling. 

20. A coupling for a cylindrical sputtering target for end portions of two tubular sections, 
the size of the inner space of a first end portion being smaller than that of a second end 
portion, the second end portion having a flange extremity axially slidable over the first 
end portion to abut the flange extremity against a peripheral outer abutment ring on said 
first end portion, the coupling comprising at least one sealing ring between said end 
portions in their overlapping contact area and further comprising a clamping ring with 
a substantially cylindrical outer surface and being composed of two substantially equal 
halves, each clamp half having a semi-circular or U-shaped cross section with an 
inwardly oriented recess, said recess enclosing said flange extremity and said abutment 
ring and being adapted to positively, solidly and axially clamp the abutment ring 
against the flange extremity, the two ring halves being fixed to each other at their 
extremities by means of fixing means comprising in at least one place bolting means, 

-3 - 



the axis of which is perpendicular to the longitudinal axis of the coupled tubular 
sections and substantially tangential to the clamping ring periphery. 



21. A coupling for a cylindrical sputtering target according to claim 20 wherein said flange 
extremity is a separate ring. 

22. A coupling for a cylindrical sputtering target according to claim 20, wherein the ring 
halves, besides said bolting means for fixing their extremities in one place comprise 
pivoting means for fixing them in their opposite extremities. 

23. A coupling for a cylindrical sputtering target according to claim 20, wherein the first 
end position comprises a tubular insert coupled between a tubular section and said 
second end portion, and wherein the insert end facing the tubular section is a ring 
which can slide axially over said tubular section whereas the opposite insert end is a 
ring over which said second end portion can slide, 

24. A coupling for a cylindrical sputtering target according to claim 20, wherein the length 
of the overlap portion between the first and second tube portions is 50% or less, 
preferably 30% or less, more preferably 20% or less of the inner diameter of the first 
portion. 
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25. A coupling according to claim 20, wherein the length of the overlap portion between 
the first and second end portions is 5 % or more of the inner diameter of the first 
portion. 

26. A coupling for a cylindrical sputtering target according to claim 20, wherein the 
coupling is a high vacuum or ultra-high vacuum coupling. 

27. The coupling for a cylindrical sputtering target according to claim 20, wherein the 
fixing means of the clamping ring is located on the side of the coupling remote from 
the sputtering target. 

28. The coupling for a cylindrical sputtering target according to claim 20, further 
comprising an anti-arcing element. 

29. The coupling for a cylindrical sputtering target according to claim 28, the anti-arcing 
element being attached to a surface of the clamping ring on the same side as the 
sputtering target for preventing arcing. 

30. The coupling for a cylindrical sputtering target according to claim 28, wherein the anti- 
arcing element is conductive or insulating. 

31 . The coupling for a cylindrical sputtering target according to claim 28, wherein at least 
one groove is provided between the anti-arcing element and the clamping ring. 

-5- 



32. 



The coupling for a cylindrical sputtering target according to claim 28, wherein the 
arcing element touches a surface of the sputtering target. 



REMARKS 

New claims 13-32 correspond to the claims 1-12 in the International application, except 
that multiple dependency has been eliminated. If any multiple dependency remains, that is 
unintended, and the Patent and Trademark Office is requested to cancel any remaining multiple 
dependent claims without prejudice before calculation of the national filing fee for the United 
States. 

The Declaration for the application will be filed shortly. 
Examination of the application on its merits is awaited. 



Respectfully submitted, 



Date: December 27, 2000 

Glenn W. Ohlson 
Registration No, 28,455 

Lee, Mann, Smith, McWilliams, Sweeney 

& Ohlson 
P.O. Box 2786 
Chicago, Illinois 60690-2786 
(312) 368-1300 Telephone 
(312) 368-0034 Facsimile 
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The invention relates to a vacuum tight coupling for the end portions of ftyo 
tubular sections, in particular it relates to the coupling of hesivy tUbe sections 



rotatabie tar^ete in vacuum sputtering reactors, in particular magnetrons. 

Background of the invention 

Vacuum or at least fluid tight couplings for tube ends are known from 

10 the patent publications DE 3328137; US 4,900,063; US 5,591 ,31 4; WO 

85/04940 and EP 0726 417. Most of these coupling devices include clamping 
rings that, due to the nature of their fixing meais, do not have a substantially 
cylindrical outer surface. This prevents tube rotation within a small opening 
surrounding -i.e. radially facing - the clamping rings. In addtt on, when joined, 

15 the transverse tube extremities essentially abut with their eni faces against 
each other with sealing means positioned in between them in this transverse 
abutment area. When one tube end has to carry the other hctavy tube, e.g. in 
cantilever mode and optionally has to set it in rotation, e.g. at a considerable 
speed, then the stmcture of these known hutment-type couijiings is 

2 0 subjected to virtually insupportable stresses smd loads. 

US 5,480, 193 describes a push-on fitting including a Ciplit clamp. An 
inner tube end is provided with two "O" ring seals and an outer tutie end is 
pushed over the seals. Each half of the axial clamp includes a semi-annular 
surface positioned to encircle that portion of the push^ fitting lying over the 

25 seals. Elastic inserts are placed in the clamp which clamp down onto the 
outer tube. Due to the use of elastic components there is some possibility of 
relative movement tjetween the inner and outer tube. 

US 5,647,612 describes a push-on tube fitting which i« damped by a 
hinged damp. In the dosed position the two halves of the damp co-operate to 

30 form a recess corresponding to that of the fitted part of the couplings, thereby 
axially restraining the couplings but not damping them togetl-ier. The damp is 
held dosed by a releasable locking medianism. 



5 which have to rotate around their longitudinal tube axis such as, for example, 
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Object and summary of the invention 

ft is an object of the invention to avoid the disadvantssges of ioiown 
couplings and to provide a reliable vacuum tight coupling fcr relativ^y heavy 
5 tube sections. It is also an object to design such a coupling which permits 
rotation at relatively high speeds v^en needed. It is a ^rthcsr object to 
produce a coi^iling which can easily be assembled and disisssembled and 
which Is readily usable e.g. as a spindle/target-KXiupling for a rotatable 
sputtering target. The coupling is designed for multiple disassembly and 

1 0 reassembly. After fixing the coupling, the spindle may be attached to its 
supporting unit, e.g. an end block which is provided with th€> connections for 
driving and cooling the inner space of the target tube. 

In the vacuum tight coupling for the end portions of bivo bJbular 
sections according to the present invention the inner diameier of the first end 

1 5 portion is chosen to be smalls than that of the second ^d portion. This 
second end portion cames a radially outwardly extending fUinge extremity 
and ttus portion can be slid axially ov^ the first end portion to abut against a 
(peripheral outer abutment ring on said first end portion. At least one sealing 
ring Is provided between said end portions in their overtapping c)dindrical 

2 0 contact area. The coupling comprises further a clamping rinig with a 
substanUaily cylindrical outer surface. This ring is composed of two 
substantially equal halves with each a U-shaped cnsss section with an 
inwardly oriented recess, said recess enclosing said flange aortion of the 
second end portion and said abutment ring of the first end portion. Tightening 

25 of the clamp results in longitudinal (axial) positive clamping of the abutment 
ring to the flange. The damp operates directly on the flange and ring. 
Preferably, the load bearing surt'aces of the clamp, flarge e>lremity and 
abutment ring are made oif metal, e.g. steel. The fixing mears for ttie ring 
halves comprise in at least one place bolting means, the axi:> of which is 

30 perpendicular to the longitudinal axis of the coupled tubular sections and 
substantially tangential to the clamping ring periphery. 

To provide for a robust coupling, said overiapping cyl mdrical contact 
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area, where one tube end enters the otiier, should exceed a minimum suffice 
in relation to the inner diameter "d" of the first end porfion* For example, the 
minimum overlap may be 5% of the inner diameter of the first end portion. In 
this manner the entering tube end will offer a proper medianical support for 
5 the surrounding tube end during any cx)nditions of operation. To allow ease of 
coupling in confined spaces the amount of overlap should preferably be 
limited in length. For sample, it is preferred if the length of ovwlap between 
the first and second end portions is 50% or less of the inner diameter *'d'* of 
first end portion, more preferably 30% or less and most preferably 20% or 

1 0 less. The overlap may be 1 0%. This amount of overlap is sufRcient to provide 
both enough space for sealing rings and also mechanical stability. 

To prevent arcing is it prefwable to attach an anti-arcing element to the 
surface of the damping ring. The anti-arcing element may l)e a ring. The anti- 
arcing element may l>e made of an insulating or a conductr^ material 

1 5 The invention will now be described with reference io the attached 

drawings. Further details and advantages will be clarified, ii particular in 
relation to certain preferred embodiments for couplings for ssplndles to 
rotatable targets. 



20 Brief description of the drawngs 

Fig. 1 is a longitudinal cross sectional view of a coupling according to 
an embodiment of the present invention. 

Fig. 2 is a transverse cross section of Fig. 1 showing clamping ring 
halves. 

25 Fig. 3 is a longitudinal cross sectional view of an alternative 

embodimertt wherein, t.a. the flange extremity on the seconct end portion is a 
separate ring. 

Fig, 4 shows a transverse cross section of the clamp of Fig, 3. 
Fig. 5 shows in longitudinal cross section an altematii^e embodiment of 
3 0 the fixing arrangement for the two halves of the clamping ring. 

Fig. 6 shows a transverse cross-section of the damp of Fig. 5. 
Fig, 7 relates to the insertion of a tubular section betw^n first and 



21-12-2000 18:01 



32 16 480528 P. 08 



WO 00/00766 PCTyEP99/04085 

second end portions of the two couplings. 

Fig. 8 is an exploded schemattc view of a coupling isccording to a 
further embodiment of the present invention. 

Fig. 9 is a longitudinal cross^ctional detail of the (X)upling of Fig. 8. 

5 

detailed description of certain emtxxBmerits 

The present invention wilt be described wi^ refererce to certain 
embodiments and to certain drawings but the present invention is not limited 
thereto but only by the claims. The ooufriing in accordance with the present 

1 0 invention is particularly suitable as a vacuum coupling. Thi3 couplings In 
accordance with the present Invmticwi are not only suitabk} for levels of 
vacuum in the range 0.5 to 0.01 bar but are also suitable fiv high vacuum 
levels such as 10 ^or lower, in particular 10"* or lower, for example 10"* to 10'* 
bar. Couplings In accordance with the present invention may be ultra-high 

1 5 vacuum couplings. Ultra-high vacuum in accordance with this invention is 1 0' 
^° bar or lower, e.g. 10"^^ down to 10"^* bar. 

An embodiment of a vacuum tigtrt coining in accon jance with the 
present invention is shown schematically in Fig. 1. Generally, the structural 
materials of the coupiing may be made of a metal, e.g. stetsl, or any ottier 

20 suitable high strength material. The coi4)ling has end portions 1, 2 of two 
tubular sections. The first end portion 1 may have a smaller inner diameter 
than that of end portion 2. When applying the inv^on to a spindie/tai^et> 
coupling, the first end portion 1 is part of, or fits into or onto the spindle and 
the second end portion 2 is part of the target ti^ or fits into or onto the targ^ 

25 tube. The target tube may have an inner si^jport tube 7 onto which the 

cyllndhcal layer 8 of target material is fixed. The size of th«i Inner space of tiie 
first end portion 1 is smaller than ttiat of the second end portion 2. The 
second end portion 2 carries a flange extremify 1 1 which can be slid axially 
over the first end portion 1 to come to rest abutted against a peripheral outer 

3 0 abutment ring 1 0 oh said first end portion. The contact behveen the abutment 
ring 10 and the flange 1 1 will foe called the abutment area. 

The coupling includes at least one sealirtg ting 4, 5 between said &nd 
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portions in their overlapping contact area. Sealing ring 4, 5 may be an 0-f1ng 
seal. An 0-ring 5 is preferably arranged in a circumferential groove on the 
outside of the end portion of the spindle. An Oring 4 is preferably located 
near the abutment area with the end portion of ihe target tube. Although one 
5 0-ring could in prindpie assure a vacuum tight sealing, twc O-rlngs wan-ant a 
maximal vacuum integrity under the most extreme conditiOTS of c^eration. 
Both 0-rings 4 and 5 are mounted on the spindle during asisembly. This 
arrangement provides an automatic and uniform ji^essure cn the seal which 
minimises the risk of damaging Vi^m or the sealing surfaceis durvig assembly, 

1 0 revision, cleaning and target exchange. The couplings in a(xx>rdance with the 
present invention are designed for repetitive assembly and disassembly while 
still maintaining their mechanical ^voperties. e.g. suitable fcr vacuum or ultra- 
high vacuum conditions. Rubber O-ring seals (e.g. Vftori^ lubber O-rings) 
arc suitable for high vacuum use, i.e. domi to about 10"^ bar. Due to 

1 5 outgassing from the rubber such rings are not preferred for uitra^gh vacuum 
use. Toroidal flexible metal seats applied under the trade name Heiicoflex™ 
(supplier Le Carbone-Lonaine, France) may be used Instead of rubber O- 
rings for ultra-high vacuums, e.g. 10'^^ to 1cr'* bar. 

The coupling comprises further a clamping ring 3 vtntli a substantially 

2 0 cylindrical outer surface. Substantially cylindrical means th£tt the envelope of 
the outer circumference of the ring wHh its fixing means 9 cfties not show parts 
which extend radially outside said circumference to a significant extent. As a 
result, cylindrical shields may be placed quite doseiy over tie damp without 
touching it, even during relative notation between the cianp and the 

2 5 cylindrical shield. Ciamping ring 3 is preferably made from £i high strength 

material such as a metal, e.g. steel. The damping ring 3 is (x>mposed of two 
substantially equal halves 12, 13, each having a semi-circular or U-shaped 
cross section with an inwardly oriented recess 6. Upon closing the ring 3, said 
recess 6 endoses the flange 1 1 and said abutment ring 10. Tightening of the 

3 0 damp halves 12, 1 3 forces thereby the transversal end faces of the abutment 

ring 10 and the flange 1 1 tightly against ^ch other by means of the conically 
machined edges (25 in Figs. 3, 9). The damp 3 provides not only longitudinal 
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or axial restraint of the two end portions 1 , 2 but also actively and positively 
damps ring 1 0 to flange 1 1 . Clamp 3 preferabiy has at least one bevelled 
inner edge 25 which co-operates during clamping with a chamfered edge 26 
on one of the ring 10 or flange 1 1 (as shown in Fig. 3 the ctiamfered edge 28 
5 is on the ring 1 0). The angle of the chamfer/bevel should bi) such as to 
provide a strong axial pressure on the respective ring 10 or flange 11 On the 
other one of the ring 10 or flange 1 1 there may be no chamfered/bevelled 
edges (as shown in Fig. 3) or these edges may also be provided with co- 
operating chamfers 29, 30 (Fig. 9), By damping the fiange 1 1 to the abutment 

10 ring 10 in a solid manner, relative movement b^een ring 10 and flange 1 1 is 
prevented, independent of whether this movement ts axial \Wth respect to end 
portions 1, 2 or rotational about a rotation axis parallel to the axis of end 
portions 1, 2 or rotational about an axis perpendicular to thi3 axis of end 
portions 1, 2. This means that durir^ rotation of me coupling^ any 

1 5 circumferential out of balance forces do not result in repetitive small rotational 
or linear movements viriiich could damage the seals 4, 5 or produce periodic 
movements which could cause periodic variations in the processing, e.g. 
when sputtering. The two ring halves 12, 1 3 are fixed to eat;^ other at their 
extramitles 15, 16 by a fixing means, e.g. bolts 9. 

2 0 The fixing means comprises in at least one place bolting means 9, the 

longitudinal axis 14 of which is perpendicular to the longitudinal axis of the 
coupled tubular sections and substantiaUy tangential to the clamping ring 
periphery. This securing of the clamp halves 12, 13 togethe^r is shown here 
with only two bolts 9 which are screwed in threaded holes i i the clamp end 

2 5 face 16. They can be readied and seen very easily at any it>tational position 

of tiie clamp 3, This guarantees a fast and user friendly interface for mounting 
and removing a cylindrical tube, in particular a rotatable target. In this 
embodiment, as shown iri Fig. 2, both bolts are fastened ftrim the same side. 
This coupling system does not have to be turned tiirough 1 BO"" about its 

3 0 longitudinal axis to couple and damp the tube ends. When used for target-to- 

spindle couplings, the screw holes for the bolts are provided at the spindle 
side (towards end portion 1 ) to prevent or reduce the sputtering of material 
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onto the bolts. Clamping ring 3 pnefierabiy have a solid section into which the 
holes for the bolts 9 are provided. The clamping ring 3 also have a recess for 
receiving the outer circumferential edges of the flange 1 1 and ring 10. This 
recess is preferably placed axiaiiy asymmetrically with respijct to the bolts 9, 
5 i.e. to one side of the recess resulting in a smaller outer diaTieter for the 
clamp 3. 

In a further embodiment shown schematically in Figs. 3 and 4 the bolts 
9 are oriented in opposite directions to each other. In this manner each ring 
halve 12, 13 is identical and thus replaceable by the oppo$ri;e one 13, 12. Fig. 

10 3 shows the use of a separate flange ring 11 at the end of ttie overlapping 
tube section 2. This feature offers the advantage that the supporting tube 7 
for the target does not need to be produced each time with & flange at its end. 
Separate flange rings 11 can be interposed that properly fit 'with the design ad 
hoc of tube end 2 and the co-operating clamping ring 3. The flange ring 1 1 is 

1 5 fixed to the tube end 2, e.g. by welding. 

In Figs. 5 and 6 an alternative design of the damping ring 3 is shown. 
The tvw> ring halves 12 and 1 3 are pivotably linked to each ether in one 
contact area of their extremities 21 and 22 by means of pivoi: pins 17 suitably 
mounted in a pivoting block 26. The two halves can be pivofexj in an open 

2 0 position 1 9. The other extremities 1 5 and 1 6 are then suitably fixed to each 
other by a bolt 9 in an rntemally screw threaded bore 18. 

In certain vacuum chambers of sputtering reactors it i:; useful to 
provide for different sputtering widths. This corresponds to dfferent lengths of 
the rotatable targets to be used. The active width of the sput!:ering area may 

2 5 thus be substantially shorter than the distance between the t/ro opposite 

spindles which cany the target tubes. In this manner it is advantageous to 
provide at least one tubular insert section 20, as shown in F\g. 7, between 
spindle 1 and target tube 2. The transverse end 23 of the insert tube 20, that 
faces the first end portion 1 (spindle) is then again a ring which can slide 

3 0 axi^ly over said first end portion. Likewise the opposite end :24 of the insert 

tube 20 is a ring over which said second end portion 2 can slide. "Rijs end is 
again provided with a suitable circumferential groove 27 for Si sealing ring. 
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A further damping device 3 in accordance with an embodiment of the 
present invention is shown scttematicaliy in Figs. 8 and 9 aixl can be 
provided with additional rings 31 and/or 32 which may be u!>ed to prevent 
arcing in a sputtering magnetron. One of the tube ends (2) is part of a rotating 
5 cylindrical target and can be advantageously used in a reacdtive sputtering 
process. Use of the clamping device 3 in accordance with this embodiment 
prevents arcing when used in a vacuum deposition process. The numt>ering 
of the various parts in Figs. 8 and 9 corresponds with those of the previous 
embodiments, except In previous embodiments the materia! to be sputtered 8 

1 0 was applied onto a backing tube 7. in this embodiment tine material to t>e 
deposited may be in the form of a massive tube 2 provided Mrith an integral 
ring 37 fixed to the end mereof and having the ^appropriate idamping flange 
1 1 . Thus, in accordance with this embodiment the second end portion is 37. 
However, the present embodiment is not limited thereto but may include the 

15 flange fixing methods described with reference to Figs. 1 and 3. 

The clamping device 3 is used as a means for mounting a cylindrical 
rotating target represented by 2 to a spindle represented by 1. Clanping 
device 3 may include two clamping semi-circutar halves 12, 13 v^ich may be 
fastened together wr^ any of the fixing means described mth reference to 

20 Figs. 1 to 7. The outer circumference of clamp 3 is si4>stanl ially cylindrical as 
iias tieen described \Aath respect to all the previ<^s embodiinents. Clamp 3 
provides positive axial damping of the abutting flanges 10, 11 . For this 
purpose, the clamping halves 12, 13 are provided vriih at least one bevelled 
surface 25, 29 which co-operates with at least one chamferad suri'ace 28. 30 

25 on the ring 1 0 and/or the flange 1 1 to force the ring 1 0 and the flange 1 1 
together and to clamp their machined abuttir^ surfaces pos itively together. 

A cross-sectional view of the extended damp in accordance with this 
embodiment is shown below in Fig. a Fig. 8 shows an exptixied view. 
Additional rings 31 and 32 are provided which may be in two pieces, while 

30 reference numbers 33 and 34 represent retaining rings (made from a suitable 
material such as spring steel) for securing s^it rings 31 ami 32 dose to the 
damp halves 12 and 13, Rings 33, 34 may be single pieces. Retention may 
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be ctone by inserting a number (Affixing pins 35 (e.g. four) tliFOugh the damp 
halves 12 and 13. Rings 31 and 32 provide a functional contribution during 
the reactive sputtering process. Retaining rings 33 and 34, together with pins 
35 are intended to enable attachment of rings 31 and 32 to the clamp halves 
5 1 2 and 1 3 which have been described in detail above. Rin{i 31 may be made 
of insulating material and is int^ded to isolate ring 32 electrically from the 
clamp halves 12, 13. Ring 31 is not essential when ring 32 is insulating. 
During a sputtering process, clamp halves 12, 13 are brausiht to the same 
potential as the target 2. Ring 32 may be made of insuiatinj} material as well. 

1 0 The axially directed annular lip 36 on the inner dimeter of ring 32 extends 
over the target 2 and may have a re^ngular ^ape in cross-secUon aKhoi^ 
the present invention is not limited thereto. For instance, a saw tooth-like 
shape, of which the edge touches the target 2 exactly at thc> edge of the 
plasma raoe-track induced at>ove the target 2 in a ^suttering magnetron could 

1 5 also be used. The present invention Includes within its scopie other fonns of 
the lip 36 which extend over the target surface appropriately designed for 
different process conditions. 

in an alteniative embodiment, the ring 32 may be made Itom a 
conductive material and slightly spaced from the target surtace. This ring 32 

2 0 may be brought to a desired potential, grounded or be electrically floating. In 

this case, the presence of insulating ring 31 is advantageous to insulate the 
conductive ring 32 from the damp halves 12, 13 which are at a potential. 
Additional, in this configuration, pins 35 should be designee to prevent 
eledrical contact of the damp halves 12, 13 with ring 32. Fcr example, this 
25 can be achieved by using insulating pins or by putting an intsulatlng sleeve 
over these pins. The lip 36 on 32, extending over the target 2, is preferably 
equally spaced over the target surtiaoe. The lip end. shown in Fig. d as having 
a rectangular cross-sedion, could have a round, saw tooth or alternative 
cross-sedion. This metaiiic shield may be benefldal in reducing arcing during 

3 0 sputtering processes. This metallic shieid is not connected eslectrically and 

will assume a floating potential after plasma ignition. 

Preferably, both rings 31 and 32 have a geometry at Iheir outer 
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drcurnferenoe which provides a groove 39 between damp halves 12, 13 and 
ring 31 when they are fixed together and a lat^rinth groovis 36 between rings 
31 and 32. During a sputtering process, not only the subsb^ate is covered with 
the required film, but ail other bodies and wails in the vacuum diamber are 
5 coated as well. This means that eventuaily ring 31 and 32 ivill be covered with 
a sputtered film. If the sputtered coating is conductive, an isiectrical short may 
be formed from the clamp halves 12, 13 over the insuiatinEi ring 31 to ring 32. 
If ring 32 is conductive and this ring is to be maintained at a potential different 
from the damp potential, it is in^ortant that no conductive palHi between both 

10 is formed. By providing a complex groove 38 between rings} 31 and 32 and a 
groove 39 between damp halves 12, 13 and ring 3. the chiince of having a 
conductive path is reduced considerably. 

The sidlied person will appreciate that the present invention also 
includes within its scope the independent invention of a co jpiing for a 

15 cylindrical sputtering target comprising an anti-ardng etement attached to the 
side of the coupling fadng the sputtering tai^et The coupling may be used to 
couple a cylindrical target to a spindle. The spindle may be driven to rotate 
the coupling and the target. The envelope of the outer surface of the coupling 
may be substantially droilar so that the coupling may be placed within a 

2 0 close fitting tubular shield. Tvtro end portions of two tubular sections may be 

coupled with this coupling, the size of the inner space of a first end portion 
being smaller man that of a second end portion, the second end portion 
having a flange extremity axially slidable over the first end jsortion to abut the 
flange extremity against a peripheral outer abutment ring on said first end 
25 portion, the coupling comprising at least one sealing ring bistwaen said end 
portions in their overlapping contect area and further compiising a damping 
ring with a substantially Qriindrical outer surface and being composed of two 
substantially equal halves, each damp half having a semi-circular or 
shaped cross section witii an inwardly oriented recess, said recess endosing 

3 0 said flange extremity and said abubrient ring. 
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CUIMS 



1 . A vacuum tight coupling for end portions (1 ,2) of two tulxjiar sections, tiie 
size of the inner space of a first end portion (1 ) being smaller than that of 

5 a second end portion (2), the second and portion havinij a flange ^emity 
(1 1 ) axtally slldable over the first end portion to abut th€j flange extremity 
1 1 against a peripheral outer abutment ring (10) <m said first end portion, 
the coupling comprising at least one sealing ring (4,5) ketween said end 
portions in their overlapping contact area and imih&r a pprising a 

10 clamping ring (3) vi^ith a substantially cylindrical outer surface and being 
composed of two substantially equal halves (12,13), ea<:h clamp half 
having a semi-circular or U-shaped cross section with an inwardly oriented 
recess (6), said recess enclosing said flange «(tremity (11) and said 
abutment ring (10) and being adapted to positively and axially clamp the 

1 5 abutment ring (10) against the flange extremity (1 1 ), the two ring halves 
being fixed to each other at their extremities (15,16) by means of fixing 
means comprising in at least one place bolting means (!J), the axis (14) of 
which Is perpendicular to the longitudinal axis of the coupled tubular 
sections and substantially tangential to the clamping ring periphery. 

20 

2. A coupling according to claim 1 wherein said flange extremity (1 1 ) is a 
separate ring. 

3. A coupling according to claim 1 or 2, wherein the ring hsilves, besides said 
25 bolting means (9) for fixing their extremities (15,16) in one place comprise 

pivoting means (1 7) for fixing them in their opposite extr smities (21 .22). 

4. A coupling aca^rding to any previous claim, wherein a tubular insert (20) 
is coupled between said first and second end portion, and wherein the 

3 0 insert end (23) facing the first end portion (1 ) is a ring wliich can slide 

axially over said first end portion whereas the opposite insert end (24) is a 
ring over which said second end portion (2) can slide. 
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5. A coupling according to any previous daim, wiierain tiie length of the 
overlap portion between the first and second tube portions (1 , 2) is 50% cx 
less, preferably 30% or less, more preferably 20% or less of the inner 

5 diameter of the first portion. 

6. A coupling according to any previous claim, wherein the length of the 
overlap portion tsetween the first and second end portions (1, 2) is 5% or 
more of the inner diameter of the first portion. 

10 

7. A coupling according to any previous claim, wherein the soupling is an 
hi^ vacuum or uitra-high vacuum cot^iiing. 

8. A coupling for a cylindrical sputtering target comprising tlie coupling 
15 according to any of claims 1 to 7. 

9. The coupling for a cylindrical sputtering target acootxiing to daim 8, 
wherein the fixing means of the clamping ring (3) is locat sd on the side of 
the cwjpling r^ote from the sputtering target. 

20 

10. The coupling for a cyiindricat sputtering target according to dam 8 or 9, 
flirth^ comprising an anti-ardng element (32, 36} attachisd to the 
clamping ring (3) on the same side as the sputtering target for preventing 
ardng. 

25 

11 . The coupling for a cylindrical sputtering target according to any of claims 
8 to 10, wherein the anti-arcing element is conductive or insulating. 

12. The coupling for a cylindrical sputtering target according to any of dairre 
30 8 to 1 1 , wherein a at least one groove (38, 39) is provides between the 

anti-ardng element and the darr^ing ring (3). 
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Fig. 2 
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